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okra, and black gram [3] . The cotton bollworm, Helicoverpaarmigera (H. armigera) (Hübner) (Lepidoptera: Noctuidae) is a polyphagous pest worldwide that inflicts crop damage in India to the sum of one billion dollars annually and it attacks over 200 crop species belonging to 45 families [4] .These pests status is well justified in its polyphagy on all economically important crops and the hurdles in its management. These insect pests have been controlled with the help of synthetic insecticides over the past fifty years [5] .
Botanical pesticides provide an alternative to synthetic pesticides because of their generally low environmental pollution, low toxicity to humans and other advantages. While plant chemicals may produce toxic effects when ingested by insects, antifeeding activity may determine the extent of insect herbivory. Several papers have been published on the entomotoxic properties of crude extracts from different plant species [6, 7] . Plants are endowed with a potential to produce a range of secondary metabolites like alkaloids, terpenoids, flavonoids, these phytochemicals are known to protect the plants from the attack of insect-pests. Phenols, glycosides, sitosterols and tannins.Solanummelongena., Lycopersiconesculentum And Capsicum annuum. (Solanaceae) are widely cultivated in India and other parts of the world. Few reports are available using C. annuumfruit powder [8] . However, primary work on Barleriabuxifoliabiological properties against agricultural insect pests has been already reported [9] . Further, the present investigation was carried out to evaluate the antifeedant, insecticidal and growth inhibitory activities of isolated fractions of Barleriabuxifolia against economically important pests. 
MATERIALS AND METHODS

Collection of Plant Materials
Extraction and Fractionation
The plant materials were thoroughly washed with tap water and shade dried under room temperature (27.0±
20C and 75 ± 5% RH). After complete drying the plant materials were powdered using electric blender and sieved through a kitchen strainer. 1000g of plant powder was extracted by soxhlet extraction methods with ethyl acetate solvent and filtered through Whatman's No. 1 filter paper. The solvent from the crude extract were evaporated to air dried at room temperature. Crude ethyl acetate extract (15g) was separated by silica gel (100-200 mesh) column (size 60cm x 4 cm) chromatography and eluted with hexane 100% followed by the combination of hexane : chloroform (9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8 and 1:9), then chloroform and Similarly the column was run over chloroform, then chloroform: ethyl acetate (9:1, 8:2 and 1:9) and then ethyl acetate respectively. A total of 118 fractions were collected in 10ml test tubes and pooled into 7 fractions based on similar RF values using thin layer chromatography.
Rearing of Test Insects
Egg mass of S. litura and different larval stages of H. armigera were collected from vegetable field at Anaipatti, Musiri, Trichirappalli, Tamil Nadu, and India. Larvae were reared in laboratory conditions (27.0˚C ± 2˚C; 70% RH) throughout the study period at PG & Research Department of Zoology, Government Arts College, Musiri, Tamil Nadu, India. Generally, healthy and uniform sized fourth instar larvae were used for the experiments and the cultures were maintained throughout the study period.
Antifeedant Activity
Antifeedant activity of the fractions of B.buxifolia was studied using leaf disc no choice method [10] . Required concentration of the fractions of B. buxifolia (1000ppm) was prepared by dissolving in acetone and mixing with dechlorinated water Polysorbate 20 (Tween 20) at 0.05% was used as an emulsifier [11] . Fresh cotton leaf (for H. armigera) and castor leaf (for S. litura) discs of 3 cm diameter were punched using a cork borer and dipped in 125,250, 500, and 1000ppm for fractions separately and air dried for 5 minutes. After air drying, treated leaf discs were kept inside the Petri dishes (15mm × 90 mm diameter) separately containing wet filter paper to avoid drying of the leaf disc and single 2hrs pre starved fourth instar larva of H. armigera and S. litura was introduced on each treated leaf disc.Neemazal was considered as constant. Ten replications were maintained for each treatment. A progressive consumption of leaf area by the larva in 24 hrs period was recorded in control and treatments using a leaf area meter (systronics 211). Leaf area consumed in plant extract and fraction treatments was corrected from the control. The percentage of antifeedant index was calculated using the formula of Ben Jannet, et al. [12] .
Where AFI = Antifeedant Index; C = Area protected in control leaf disc; T = Area protected in treated leaf disc.
Larvicidal Activity
For the evaluation of larvicidal activity of the fraction of B.buxifolia against the selected pest, primarily, the plant extract was tested on a wide range of concentration, from that a narrow range of concentration was derived.
Thus, 125,250, 500, and 1000ppm concentrations for fractions were tested against the freshly moulted (0-6h) fourth instar larvae of H. armigera and S. litura .The branches bearing cotton leaves were tied with wet cotton plug to avoid early drying and placed in a plastic trough (29cm × 8cm). In each concentration 10 pre-starved (2hrs) fourth instar larvae were introduced individually and covered with muslin cloth. Neemazal was considered as constant.
Five replicates were maintained for each concentration, each replicates comprised of 25 numbers of larvae. After 24h of the exposure period, the number of dead larvae was recorded from each replicates at all the concentrations and the percentage of larval mortality was calculated using Abbott's formula [13] . The larvae with no symptom of a movement or shake while touching with soft camel brush were considered as dead.
%MT -%MC
Mortality (%) = --------------------------×100
-%MC
Where, % MT = % Larvae mortality in treatment and % MC = % Larvae mortality in control.
Ovicidal Activity
Twenty individual eggs of H. armigera andS.litura (for removal of scales from egg masses by using camel brush) were separated and dipped in various concentrations (as mentioned in antifeedant activity). Five replicates were maintained (n=100). Number of eggs hatched in the control and treatments were recorded and percent ovicidal activity was calculated according to Abbott [13] (as mentioned in larvicidal activity).
Data analysis was carried out using Microsoft Excel 2007. One -Way ANOVA was performed for all the experimental data from that Least Significant Difference was calculated and the significant differences were marked with different alphabet.LC50, LC90 was carried out using SPSS 16.00.
RESULTS AND DISCUSSION
The results of the antifeedant potential of the solvent crude extracts of B. buxifolia investigated against S.litura and H. armigera larvae were presented in Table 1 . Maximum antifeedat activity was recorded in fraction III followed by fractionVI against 74.33% and 57.32% for S. litura and 70.11% and 50.43% for H. armigera at 1000ppm concentration. Percentage ovicidal activity for fractions of B.buxifolia, studied at different concentration against S. litura and H. armigera was presented in table2. Maximum ovicidal activity was recorded in fraction III followed by fractionVI against 76.84% and 62.06% for S. litura and 73.12% and 67.02% for H. armigera at 1000ppm concentration. Percentage larvicidal activity for fractions of B.buxifolia, studied at different concentrations against S. litura and H. armigera was presented in table 3. Significantly promising larval mortality was recorded at 1000ppm concentrations of different fractions showed increased larvicidal activity in fraction fractionVI fraction III against (68.26% and78.66% for S. lituraand (58.84% and 73.76%) for H. armigera respectively.
The botanical extracts from the plant leaves, roots seeds, flowers and bark in their crude form have been used as conventional insecticides in throughout the world. Several authors have reported that plant extracts possess similar type of antifeedant, insecticidal, oviposition deterrent, ovicidal and growth inhibition activities against lepidopteran pests [14] . Antifeedant, larvicidal and insect growth inhibitory activities of Pseudocalymma alliaceum were studied against S. litura and H. armigera [15] . Antifeedant, larvicidal and insect growth inhibitory activities of Barleria longiflora were studied against S. litura and H. armigera [16] . Antifeedant, larvicidal and insect growth inhibitory activities of Pseudocalymma alliaceum were studied against S. lituraand H. armigera. Chinnamani, et al. [15] in the present study, it was observed that III fraction of B. buxifoliareduced the feeding rate of S. litura and H. 
